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Rheology is the study of flow and deformation of materials under applied forces. It is primarily applicable to liquids but is also applicable to softsolids, semi-solids and even solids under conditions in which they respond with plastic flow Flow is typically measured using shear stress (τ) i.e. stress component coplanar with the material cross section and strain rate (γ) i.e. deformation of material with respect to time. Viscosity (η) is calculated as the ratio between sheer stress and strain rate [3].
Among body fluids, blood is the best example of non-Newtonian fluid. It is a non-homogenous fluid suspension having plasma with all its dissolved solutes acting as fluid base in which formed elements and large protein molecules are suspended.
Hemorheology is very peculiar as the formed elements have great flexibility and blood flows in compliant vessels. The viscosity is also optimal owing to presence of glycocalyx on the surface of the blood cells and the endothelium.
Blood flow almost all the time in most of the vascular tree is laminar (streamline) due to many factors inherent to components of blood and vessel walls. The probability of turbulence increases with increase in velocity of blood, increase in diameter of vessel and decrease in viscosity.
Hyperdynamic circulation with increased turbulence may physically damage the endothelium. On the other hand, sluggishness (decrease velocity) of blood flow and increase viscosity predisposes to thrombus formation. Therefore, enough evidence to show that the rheological parameters of blood should also be accounted for apart from hemocytometry and biochemistry in determining the risk and in the prognosis of a disease condition particularly in IHD and stroke. Hence, "capturing the fluid dynamics of blood" may play a considerable role in clinical medicine.
